Cutaneous leishmaniasis is acquired from the bite of an infected sand fly and can result in chronic skin lesions that develop within weeks to months after a bite. Local trauma has been implicated as a precipitating event in the development of skin lesions in patients who have been infected with Leishmania species. Here we report a case series and review the literature on patients who developed cutaneous leishmaniasis after local trauma, which may familiarize clinicians with this presentation.
New World cutaneous leishmaniasis is acquired from the bite of infected female sand flies. The skin lesions typically evolve over weeks to months from papules to nodules to ulcers with raised, indurated borders [1] . The time from the bite to the development of a lesion varies; incubation periods range from days to months [2] . The ulcerative skin lesion seemingly precipitated by local trauma is a clinical pearl associated with this disease. In 1974, Walton and Valverde reported a series of 4 American soldiers in Panama who had a defined history of exposure to Leishmania species in an area of endemicity, followed by an extended period living in a nonendemic location. After sustaining relatively minor trauma (a puncture wound of the hand, an eyelid struck by a small piece of gravel, a pimple that was manipulated, and a repeatedly abraded elbow) each patient developed a leishmanial lesion at the site of trauma [3] . In a different publication, Walton presented a dramatic photograph of a leishmanial lesion that developed along the margins of the length of a laceration [4] .
Informed consent was obtained from the patients, and guidelines for human experimentation of the US Department of Health and Human Services and those of the author's institution were followed in the conduct of the clinical research.
The opinions or assertions contained here are the private views of the authors and are not to be construed as official or as reflecting the views of the US Department of the Army or the US Department of Defense. In addition to these reports, cutaneous leishmaniasis that developed at the site of an injury has been reported after a bump on the forehead sustained after striking a low hanging beam [5] , a coral cut on the palm [6] , a creosote burn on the nose [7] , and after a cat scratch [8] . This phenomenon does not appear limited to New World disease, however, as cutaneous leishmaniasis has been reported following submucous nasal resection (Leishmania major) [9] , in the herpes zoster lesions of an HIV-infected patient in Spain (species not reported) [10] , and after a skin snip biopsy of a patient with visceral disease (Leishmania infantum) [11] . After evaluating a patient who developed cutaneous leishmaniasis at the site of a recently placed tattoo, we reviewed our experience with patients who developed cutaneous leishmaniasis at sites of local trauma.
We reviewed medical records for patients diagnosed with cutaneous leishmaniasis (defined as evaluation of a skin lesion biopsy demonstrating amastigotes on histopathology or growth of promastigotes in culture of the biopsy) who were evaluated at the Walter Reed Army Medical Center (Washington, DC) from 1994 through 1999, in order to identify physician notes stating that skin lesions occurred after local trauma. Medical histories were unstructured and this association was not specifically solicited. Seven patients were identified whose cutaneous lesions were seemingly precipitated by local trauma. Six of 7 patients acquired their disease in Panama while participating in training at the military's jungle training school. In 6 cases, leishmanial culture of the cutaneous lesion allowed characterization by analysis of isoenzyme patterns in electrophoresis with cellulose acetate [12, 13] . All patients received treatment with iv sodium stibogluconate (Pentostam; Glaxo-Wellcome, London) with clinical cure of their lesions.
Case 1 was in a 21-year-old man stationed in Panama who developed an ulcerative lesion in the right temporal area and was given an oral antibiotic without effect. One month later, he was reevaluated because of the same lesion and was given a different antibiotic, again without effect. Several weeks later, the patient received a circumferential tattoo over the left biceps. Within 5 days of placement of the tattoo, the patient developed several ulcerative lesions at the site of the tattoo. He also developed a lesion on his right thigh, which was biopsied and cultures yielded Leishmania (Viannia) panamensis.
Case 2 was in a 26-year-old man who was stationed in Panama for ∼1 month during which time he had no complaints. Two months after returning to the United States, the patient cut himself while shaving. An ulcerative skin lesion rapidly developed at the site over the next few days. Culture of a biopsy specimen of the lesion yielded Leishmania (V.) braziliensis.
Case 3 was in an 18-year-old man who was stationed in Panama for 4 months. He was stung by a bee on the forehead ∼1 month after returning to the United States. A short while later (the precise time period was not recorded in the chart), a nodule developed that progressed to an ulcerative skin lesion. Culture of a biopsy specimen of the lesion yielded L. (V.) panamensis.
Case 4 was in a 19-year-old man who was stationed in Panama for 4 months. He developed an ulcerative skin lesion on the right wrist. He subsequently sustained minor puncture wounds to the right calf by a rifle and the left thigh by a branch, and ulcerative lesions developed shortly after (the precise period of time was not recorded in the chart) at both sites. Histopathologic evaluation of a wrist lesion biopsy was positive for amastigotes, but culture of the specimen yielded no growth.
Case 5 was in a 20-year-old man who was stationed in Panama for ∼1 month and noted a small papule on his left cheek toward the end of his tour. Three weeks after returning to the United States the patient abraded this papule while playing rugby. An ulcerative lesion subsequently developed at the site, and culture of a biopsy specimen of the lesion yielded L. (V.) panamensis.
Case 6 was in a 20-year-old man who was stationed in Panama for ∼1 month without complaint. After returning to the United States, the patient accidentally cut a small nodule on his leg while shaving. An ulcerative lesion developed at the site, and culture of a biopsy specimen yielded L. (V.) panamensis.
Case 7 was in a 23-year-old man who, when he returned from Guyana, developed a papular rash of both lower legs which was diagnosed as scabies. Within several days of receiving successful medical treatment for scabies, the patient developed ulcerative lesions on both lower legs. Culture of biopsy of 1 of the lesions yielded Leishmania (V.) guyanensis.
The development of an ulcerative skin lesion at a site of trauma is a clinical pearl that suggests cutaneous leishmaniasis to physicians familiar with the disease. This report, while retrospective and subject to both the reliability of patients to recall an inciting event and to the propensity of physicians to record that history, is nonetheless evidence that supports a possible association between trauma and the subsequent development of a skin lesion in patients infected with leishmaniasis.
Although it was difficult to determine from the medical records of cases 5, 6, and 7 whether these patients developed leishmaniasis at sites of trauma to previously normal skin or whether they may have had early leishmaniasis which was aggravated by trauma (an abrasion, shaving, and excoriation, respectively), we thought to include these cases in this review because their clinical presentation (the development of an ulcerative skin lesion at sites of trauma) was a clue to their diagnosis.
Although most case reports describe the development of a solitary lesion at a site of trauma (as in 5 of our cases), 2 of our patients with primary lesions developed distant secondary lesions at sites of minor trauma. This phenomenon was also noted by White and Hendricks [6] , who reported 3 patients who lived in nonendemic areas and who developed new ulcerations distant from the primary lesions after minor penetrating trauma. Because Leishmania has been isolated from the peripheral blood in patients with cutaneous disease [14] , it is conceivable that patients with cutaneous disease have circulating, infected macrophages that are attracted to sites of trauma. Supporting evidence for this hypothesis has been shown in animal models: golden hamsters infected intranasally with L. (V.) panamensis develop metastatic lesions at sites of antigen-specific delayed hypersensitivity reaction and trauma [15] , and BALB/ c mice infected subcutaneously with Leishmania (L.) amazonensis sustain metastatic lesions at sites of artificial trauma [16] . In our own diagnostics laboratory, it has been noted that mice inoculated with leishmaniasis in the foot pad will occasionally develop cutaneous disease at the site of their ear tag, suggesting a similar scenario of cutaneous disease developing at sites of trauma (personal communication, J. Talley, Leishmania Diagnostic Laboratory, Walter Reed Army Institute of Research, Washington, DC).
In summary, local trauma appears to be associated with the development of skin lesions in patients infected with Leishmania species. This observation may help clinicians consider the diagnosis in patients who offer a compatible history. This finding may also have clinical implications when advising patients who are planning elective surgery, and we counsel our patients to postpone surgery until after they've received adequate treatment for leishmaniasis. WBC count of 13,600 cells/mL (77% neutrophils) and a high level of C-reactive protein (98 mg/L). There was no humoral immunity defect, and HIV serology was negative. The microscopic examination of the right knee joint fluid showed 25,000 nucleated cells/mL (85% neutrophils), but no bacteria were seen. Bacterial culture was performed on the joint liquid and blood samples on solid media and by inoculation in Bact-Alert bottles (Organon Teknika, Durham, the Netherlands). After 36-72 h of incubation, aerobic bottles with blood and joint fluid flagged positive, whereas cultures on solid media remained negative, even after a 5-day incubation. The microscope examination revealed a motile, 10 m-spiraled, faintly gram-negative bacterium. It mimicked a spirochete, but Lyme serology and Borrelia burgdorferi PCR were negative. Subcultures from Bact-Alert bottles yielded growth on Campylobacter selective media after a 4-day incubation under microaerobic conditions. However, further subcultures showed no growth. Biochemical test results revealed the organism to be oxidase-positive, catalase-positive, and nitrate reductase-positive, but urease and hippurate hydrolysis were negative; this suggested that the bacterium was H. cinaedi. Complete identification and susceptibility testing using a disk diffusion technique was performed by the French National Reference Center of Campylobacter and Helicobacter. The isolate was susceptible to nalidixic acid, rifampin, and tetracycline but resistant to erythromycin and cephalotin. The 16S rRNA gene nucleotide sequence, determined as described elsewhere [6] , confirmed the identification.
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Antimicrobial therapy against spirochete (iv penicillin G, 12 million U/d) was first initiated in combination with analgesics, joint immobilization, and drainage. When an H. cinaedi infection was suspected, ciprofloxacin (1g/d) and rifampin (1.2 g/d) were given for 12 weeks (because of the severity of infection and the delay in making the diagnosis). After 2 weeks of treatment, the joint fluid became sterile and the synovitis of the knee disappeared without any joint sequelae.
